Ssociation Of Between Duration Of Computer Light Exposure And Computer Vision Syndrome Incidences In Employees Who Are Using Computers by Danuseputro, Kevin A et al.
Association of Between Duration.. Danuseputro KA, Kurniawati N, Warsanto JA	
	 39 
ASSOCIATION OF BETWEEN DURATION OF COMPUTER LIGHT EXPOSURE 
AND COMPUTER VISION SYNDROME INCIDENCES IN EMPLOYEES WHO ARE 
USING COMPUTERS 
Kevin A Danuseputro1)  Nita Kurniawati2) J Alphonsus Warsanto3) 
ABSTRACT  
Introduction: The use of computers is increasing these days. The use of computer cause 
serious eye complaints in the form of Computer vision syndrome (CVS) symptoms. CVS is a 
disease associated with symptoms of watery eyes, blurred vision, eye redness, eye strain, etc. 
Consequences of these symptoms can reduce working productivity or efficiency. Allegedly 
one of the factors that trigger CVS symptoms is the duration of computer’s light exposure.  
Purpose: To determined whether there is association between duration of computer light 
exposure with Computer Vision Syndrome (CVS)’s incidence in  employees who use 
computers.  
Method: This study was an observational analytic study with cross-sectional design. The 
sampling method used was purposive sampling. The total sample in this study was 85 people. 
The duration of light exposure was measured by interview while the CVS was measured 
using the CVS-q questionnaire. Data analysis was performed using the SPSS program with 
chi-square test.  
Results:The results of this study found that people who work more than 4 hours were more 
likely to experienced symptoms of CVS compared to people who work less than 4 hours. The 
results showed that there was a significant association between the duration of computer light 
exposure with computer vision syndrome (CVS) incidences in employees who are using 
computers.  
Conclusion: There was an association between the duration of computer light exposure with 
computer vision syndrome (CVS) incidences  in employees that using computers  
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INTRODUCTION 
Technological progress is a good 
thing to achieve work efficiency in everyday 
life. Electronic devices have an important 
function in human life, because the 
development in technology’s field can 
provide its own satisfaction in various angles 
to electronic users. It was estimated that 
around 1 billion people around the world use 
computers in their daily lives(1), while in 
Indonesia around 73.7 million people used 
computers for their own benefit(2). However, 
electronic goods such as computers have a 
certain level of lighting, so in the current era 
the use of computers in the workplace has 
begun to cause several health problems(3). 
According to the American Optometric 
Association, a national survey of 
ophthalmologists found that more than 14% 
of patients experienced complaints of eye or 
related symptoms resulting from the use of 
electronic devices and these could worsen a 
person's performance(4). Computer Vision 
Syndrome (CVS) is a disease related to eye 
problems related to vision or, related to the 
activities of a person by carrying out work 
related to computers with close vision(5). 
Agarwall.S stated that people who get 
computer exposure for more than 6 hours 
may experience symptoms of Computer 
Vision Syndrome(6), whereas, Reddy SC et 
all, stated that people who work using 
computer for 2 hours continuously can 
experience symptoms of Computer Vision  
 
Syndrome (7). Therefore, this study want to 
analyze whether there is an association 
between the duration of computer light 
exposure (less or equal to 4 hours and more 
than 4 hours) with Computer Vision 
Syndrome incidences in computer workers at 
Bank BCA in the city of Surabaya on Jln. 
Raya Darmo No.5, Keputran, Tegalsari, 
Surabaya City, East Java. The purpose of this 
study was to determine the association 
between the duration of computer light 
exposure with Computer Vision Syndrome in 
workers who use computers. The benefits of 
this research were to increase the knowledge 
and insight of researchers about an 
association of computer light exposure 
Computer Vision Syndrome. 
 
METHOD 
The research design was 
observational analytic, with cross sectional 
design. The location of this study was in 
BCA bank on  Raya Darmo street No.5, 
Keputran, Tegalsari, Surabaya, East Java. 
This study was started from July-September 
2019. The total population in the BCA KCU 
Darmo bank was approximately 200 people. 
The sample used in this study were all BCA 
bank employees in the city of Surabaya on 
Raya Darmo street No.5, Keputran, 
Tegalsari, Surabaya, East Java, which met 
the inclusion and exclusion criteria. Samples 
were taken using a non-probability sampling 
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technique which was purposive sampling, 
and the total sample obtained was 85 people. 
The variables studied include 
computer Light Exposure Time (independent 
variable), Computer Vision Syndrome 
(dependent variable), and eyepiece wearing 
(confounding variable). Data collected by 
interviewing and distributing questionnaires. 
Data were processed and analyzed with chi-









Gender    
Male  48 56,5 
Woman  37 43,5 
Age  (year)   
< 40 58 68,2 
≥ 40 27 31,8 
Long exposure 
≤ 4 hour 36 42,4 
> 4 hour 49 57,6 
CVS incidence rate  
CVS 49 57,6 
Not CVS 36 42,4 
 
Based on the table 1, it was found 
that there were more male respondents 
(56.5%) than women. The highest percentage 
of respondents’s age was <40 years old 
(68.2%), the highest percentage of duration 
of exposure was more than 4 hours (57.6%) 
compared to less than 4 hours and most 
respondents had CVS  (57.6%).  
  
Table 2 exposure length and Computer 
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The results of data analysis using the 
chi-square test showed that the association 
between duration of computer light exposure 
of more than 4 hours and CVS incidences 
was significant, with p > 0,001 (p <0.05) and 




Basic Characteristics of Respondents 
Most of respondents who used 
computers were less than 40 years old. A 
survey conducted by the United States 
Online-ISSN 2565-1409 Journal of Widya Medika Junior Vol. 3 No.1 January 2021 	
 42 
Census Bureau said that people under 45 
years old used computers more than people 
over 45 years old 8). 
 Respondents in this study were mostly 
male( 39 people (52.2%)). A survey about 
the use of information and communication 
technology in European society showed that 
48% of men aged 16-74 used computers at 
least once a day. This number was more than 
the number of female computer users (39%) 
(9). 
Most respondents in this study were 
exposed to computer light for more than 4 
hours, 49 people/57.6%. Other research by 
Nurmay et al mentioned that the length of  
computer use in typing service employees 
were more than 4 hours, on average 6 to 10 
hours. Other research also showed that 
computer employees at a university had a 
computer usage time of more than 5 hours 
(10). 
The majority of BCA bank employees 
who were respondents in this study 
experienced CVS (49 people (57.6%)). 
Dessie et al said that the CVS incidences rate 
were more common in respondents who used 
computers over 4.6 hours and could also 
occur in respondents even though they used 
ergonomic comfortable chairs. The used of 
an ergonomically comfortable chair could 
help improve the ergonomic position of 
computer workers so as to reduce the risk of 
CVS but this was actually inversely 
proportional because most workers were less 
able to implement a good ergonomic position 
at work so that despite having a good 
understanding of ergonomics or facilities in 
the form of a comfortable chair, CVS events  
still could occur(11). Other studies by Logaraj 
et al., found that people who used contact 
lenses were 4x more risky in experiencing 
CVS compared to those who did not wear 
contact lenses(12).  
 
Analysis of Association Between Duration 
of Computer Light Exposure and 
Computer Vision Syndrome Incidences in 
Employee Who Using Computer 
The results showed that the group 
exposed to more than 4 hours of computer 
light were at higher risk of experiencing CVS 
compared to the group exposed to computer 
light for less than 4 hours with a p value of 
<0,001. The underlying mechanisms of this 
association  are extra-ocular mechanism, 
accommodating eye, and ocular surface 
mechanism(13). Extra-ocular mechanism such 
as musculoskeletal symptoms consisting of 
pain in the head, shoulder pain, and stiffness 
in the neck. This mechanism is influenced by 
prolonged sitting patterns and incorrect 
seating positions, which causes pressure on 
the invertebral discs, muscles and 
ligaments(14). 
The accommodating mechanism of the 
eye cause symptoms like blurred vision. The 
blurred vision was caused by the focus point 
on the eye not directly falling on the point of 
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the object but falling behind the point of the 
object when workers see the computer at 
close range so that it can cause blurry 
vision(15). 
The Ocular Surface mechanism played 
a role in the onset of symptoms such as eye 
strain, dryness and redness of the eyes, and 
watery eyes(13). Eye strain that occurs in CVS 
occurs due to a decrease in the number of eye 
blinks, imperfect eye blinks or narrowing of 
the Palpebra Apertura where these three 
things cause tension in the orbicularis oculi 
muscles(16). Lack of eye blinks and imperfect 
eye blinks cause increased evaporation of 
tears resulting in dryness of the eyes(16,17). 
Dryness of the eyes cause a lack of tears, so 
that there will be compensation of the surface 
of the eye by triggering reflex lacrimation of 
the eye through the trigeminal and facial 
nerve to produce tears so that the eyes 
become runny (18). 
 
CONCLUSION  
The results showed that there was a 
significant association between duration of 
computer light exposure with Computer 
Vision Syndrome (CVS). 
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